Role of vernalization-mediated demethylation in the floral transition of Brassica rapa.
Vernalization-mediated demethylation of BrCKA2 (casein kinase II α-subunit) and BrCKB4 (casein kinase II β-subunit) shorten the period of the clock gene BrCCA1 (circadian clock associated 1) in Brassica rapa. Photoperiod and vernalization are two environmental cues involved in the regulation of floral transition, but the ways in which they interact remain unclear. DNA methylation is one of the main mechanisms involved in controlling the functional state of chromatin and gene expression in response to environmental signals. To study the interaction between photoperiod and vernalization in floral transition, we carried out a comparative genomic analysis of genome-wide DNA methylation profiles in normal (CK) and vernalized (CA) leaves from Brassica rapa using methylated-DNA immunoprecipitation sequencing (MeDIP-seq). Two subunits of casein kinase II (CK2), BrCKA2 (catalytic α-subunit of CK2) and BrCKB4 (regulatory β-subunit of CK2), exhibited gradual DNA demethylation and increased expression in vernalized B. rapa. DNA methylation-defective plants demonstrated the causal link between DNA demethylation changes and changes in gene expression. Virus-induced gene silencing (VIGS) of BrCKA2 and BrCKB4 in B. rapa resulted in no change to the period of BrCCA1 (circadian clock associated 1) and a 1-week late flowering time. Finally, we demonstrated that increased levels of BrCKA2 and BrCKB4 in vernalized B. rapa confer elevated CK2 activity, resulting in a shortened period of the clock gene BrCCA1, which plays an important role in perceiving photoperiod in plants. Thus, our results suggest that there is a direct interaction between photoperiod and vernalization through DNA methylation mechanisms.